Assessment of chloroquine treatment for modulating autophagy flux in brain of WT and HD mice.
Increasing mutant huntingtin (mHTT) clearance through the autophagy pathway may be a way to treat Huntington's disease (HD). Tools to manipulate and measure autophagy flux in brain in vivo are not well established. To examine the in vivo pharmacokinetics and pharmacodynamics of the lysosomal inhibitor chloroquine (CQ) and the levels of selected autophagy markers to determine usefulness of CQ as a tool to study autophagy flux in brain. Intraperitoneal injections of CQ were administered to WT and HD(Q175/Q175) mice. CQ levels were measured by LC-MS/MS in WT brain, muscle and blood at 4 to 24 hours after the last dose. Two methods of tissue preparation were used to detect by Western blot levels of the macroautophagy markers LC3 II and p62, the chaperone mediated autophagy receptor LAMP-2A and the late endosome/lysosomal marker RAB7. Following peripheral administration, CQ levels were highest in muscle and declined rapidly between 4 and 24 hours. In the brain, CQ levels were greater in the cortex than striatum, and levels persisted up to 24 hours post-injection. CQ treatment induced changes in LC3 II and p62 that were variable across regions and tissue preparations. HD(Q175/Q175) mice exposed to CQ had variable but diminished levels of LC3 II, p62 and LAMP-2A, and increased levels of RAB7. Higher levels of mHTT were found in the membrane compartment of CQ treated HD mice. Our findings suggest that the response of brain to CQ treatment, a blocker of autophagy flux, is variable and not as robust as it has been demonstrated in vitro, suggesting that CQ treatment has limitations for modulating autophagy flux in vivo. Alternative methods, compounds, and technologies need to be developed to further investigate autophagy flux in vivo, especially in the brain.